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The study was conducted to determine the difference in the ability of 2 groups

of music students to improve their sensitivity to errors of intonation and to recognize

intonation errors in triads and chords within the performing ensemble. The selected

sample consisted of students enrolled in conducting classes at Arizona State

University, 20 of whom were in the experimental group and 18 in the control group.
The control group was exposed only to the traditional method of teaching intonation,

and the experimental group listened to 17 prerecorded magnetic tapes that aurally

compared intonation errors with in-tune prototypes. The study was limited to the

development of 'intonation sensitivity to the major third, the minor third, the fifth, the

minor seventh, and to the pitch of these' intervals as they form the major triad, the

minor triad, and the chord of the dominant seventh. Students in the experimental

group were required to recognize and identify the voice in which the error took place.

and to designate the direction of the error. No significant differences were found

between the 2 groups in their ability to recognize errors of intonation, and to identify

the direction of errors that were flat and ert-Ors that were sharp. A list of 12
recommendations for further research is included, as well as a sample of the student

handbook that was used in the study. (WM)
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INTRODUCTION

Intonation is a very vital ingredient in the performance of
music. A knowledge of intonation and the ability to hear end to
correct errori of intonation is a necessary skill for the conductor*
In the case of the teacher-conductor who is the sole guide for music
students in the elem-antary and/ar the secondary.school it is a skill
that should not be lacking. This is a skill which ultimately deter-
mines the aesthetic musical experience, or an absence of this experience.

Often the essumption is made that if a student is able to per-
form well on his ttnstrument intonation will take care or itself.
A further assumption is that since he is able to handle his own into-
nation problems he will be equally equipped to identify and to solve
the intonation errors of the ensambles that will ultimately-be under
his guidance. Results from these assumptions have caused the student
in the music education program to rely wholly on his own talents to
develop intonation skills. These assumptions have caused a hiatus in
the teaching of conductors in the area of intonation.

This study was designed to test the ability of the music stu-
dent to improve his recognition of intonation errors by use of a
prerecorded magnetic tape. The taped examples permitted the student to
compare aurally errors of intonation on intervals, triads, aid the
chord of the dominant seventh with in-tune prototypes.

THE PROEM

The purpose of this experiment was to discover what differences,
if aah exist between two groups of music students in (1) their
ability to improve their sensitivity to errors of intonation and (2)
their ability to recognize errors of intonation in triads aid chords
within the performing ensemble. The control group was exposed only
to the traditional method of teaching intonation, and the experimental
.group was exposed to an experimental method of teaching intonation.
The differences in learning, if any, wuld be shown by the results of
a posttest administered to the two groups.

More specifical1n the purpose of this investigation was to
alswer the following questions:

1. Is there a difference between the experimentel aad control
groups in their ability to reeognize errors of intonation?
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2, Is there a difference betlieen the two groups in their
ability to recognize errors of intonntion in the intervals
of the major third, the minor third, tho perfect fifth

and the minor seventh?

3. Is there a difference between the two groups in their
ability to recognize errors of intonation occurring in
the major triad, the minor triad and the chord of the

dominant seventh?

4. Is there a difference between the two groups in their
ability to recognize the direction of intonation errors?

5. Is there a difference in the :learning between the students
who have a high score on the pretest end the students who
have a low score on the pretest vithin the experimental
group?

MORTANCE OF THE STUDY

The teaching of intonation usually centers about a discussion
of perfect intervals mid mathematical proportions of scales aid inter-

vals. This approach makes the student more aware of tho problems of

intonation, but he is not offered a solution to these problems.

It does not follow that since a performer of a musical instru-

ment is able to control his intonation within the ensemble he is able

as a conductor to control the problems of intonation within the

ensemble under his beton. Maurice Germ, in his review of Lawrence
McQuerres dissertation, states that it is only necessary to attend

a number of secondary school concerts to be convinced that intonation

is easier to discuss than it is to correct. (13)

Donald Stauffer, in his dissertation, presents strong evidence
that performers with many years of experience do not adhere to any

of the accepted temperaments when they perform out of the ensemble or

without an ever present guide, such as, a keyboard instrument. In his

analysis of the intonation used by performers on wind instruments he
found the strongest tendencies were to tune pitches sharp to equal

temperament. (8) The degree to which the performer tends to be sharp
is not consistent from pitch to pitch or from octave to octave,
thereby complicating the problem for the conductor.

Very similar results wre found by A. W. Ahrens in his study

of amateurs on several wind instruments. (16) Ahrens also found that



it is possible for the amateur while sustaintng e pitch to vary it
from sharp to flat very eesily. Others have presented evidence showing
thet the perforner is very flexible in his intonation habits. (1, 5, 6)
This flexibility needs to be accurately controlled in perfonmence.

Many music educators during recent years have stressed the
need for identifying the skills necessary to the development of good
mueicisns. Charles L. Spohn has stated that:

Basic conflicts in music education are apparent
since ultimate goels for music learning, es a rule, ere
not stated in Tecific terms that can be objectively
evaluated. (is)

To correct this condition Spohn end his associates at The Ohio State
University, and James C. Carlsen"(12) and Walter R. Ihrke (14) at the
University of Connecticut have launched an extensive program to iden-.
tify the necessery aural skills needed by the musician. In addition,
they have developed taped programs that guide the student to the now
established goals.

The identified goals are the skills of rhythmic perception,
aural perception, aid oral reproduetion of the printed page. These
skills are of absolute neCessity in the reading end reproduction of
music. Taped progrems have been highly developed, and they are
continually being refined and improved upon. Dr. Carlsen hes re-
leased an aural program commercially. (3)

Research indicates that there is a lack of studies concerning
a vital discipline in the performance of music. This discipline is
the ability to identify and to correct the intonation problems which
ensue in the performing ensemble. Dr. Gerow isolates this problem
very-clearly:

The ensemble tunes to "A" beautifully. But the music is
in concert F, or G or B flat. What happens next is often
painful. The teacher must take the blame for the out-of-tune
chords that issue forth, but, was he trained to tune them, or
even notice them? (I3)

There is an indication that tha student-conductor is not
trained in intonation skills in a manner which isolates and offers a
solution to the handling of intonation within the performing ensemble.
A further indication is that the skill of identifying and correcting
errors of intonation is absolutely necessary to the conductor of
performing ensembles.
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As a result of his study with an intonation training device)
McQuerry recommonded that:

In addition to studies involving the actual presence of
tha ITD, usos could be developed employing recordings of the
controlled tones produced by this instrurimit. Recordings
could be made not only of deviations in the pitches of
single tones, but deviations in intonation of chords and
progressions. (17)

The present study incorporates these recommendations in the
experimental instrument that was developed to hi.ap students to improve
thfiir ability to cope with intonation errors in their role as con-
ductor.

METHODS AND PROCEDURES

The aperimental Dasign*
aas

The expertriental design selected for this study was the Non-
equivalent Control Group Design as outlined by Campbell and Stanley. (2)
This design is recommended when the experimental and control groups
bre naturally intact aid when randomization is not possible. Al-
though this is a quasi-experimental design, es opposed to a true
experimental design, Campbell end Stanley state that, "This is one of
the mixxt widespread designs in educational research" (2) aad although
the subjects are not randomly assigned from a common population to
experimental and control groups, this design is highly-recommended
by them when true experimental designs are not possible. The assign-

. ment of the experimental instrument to one intact group or the other
is under the experimenter's control, and it was made randomly.

The Nonequivalent Control Group Design is illustrated in the
diagrim that follows in which the O's indicate observations, or
tests: and the Xis indicate the experimental treatment.

0
1

X 0
2

03 Olt

Table I illustrates the sources of invalidity present in the
Nonequivalent Control Group Design. The pluses (+) show that the
factor has been controlled and the minuses (-) show no control.
Where a question mark occurs, the degree of invalidity present in
this design cannot be determined. In the event that control is
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missing an effort must be mede to modify procedures) where possible,

to minimize the resulting invalidity.

A review of Table I shows that all of the sources of internal

validity have been accounted for except selectionmaturation inter-

eation and the problem of regression cnnot be predetermined. There

ere at least three threete to externel validity which are not ac-

counted for in the Nonequivalent Control Group Pesign.

The first problem of internal validity is that of selection-

mturation interection. This condition occurs when a differential

rate of maturation obscures the effect of aly treatment. -Such a

condition is inherent when the experimental and control groups are

dralm froa extra:Ties within the population. This condition was

avoided in the present study by involving two beginning conducting

classes that are part of the regular program in Music educetion.

The second threat to internal validity shon in Table I is

that of regression. Cmpbell end Stanley refer to regression as,

"the universal-tendency of extreme scoreJ to be closer to the meee

on a seeonl teet." They farther state that, "If either ao:Ineeisna

group has been selected for its extreme scores cn 0 or sone other

measure) then a difference in shift frem pretest to posttest between

the two groups may well be a product of regression rather than the

effect of X." In this study, the pretest did not indicate that ex-

treme scores would be a threat from either group) and since the com-

perison groups were not selected because of inherent extremes, the

regression to the mean was considered in the analysis of the data

frcm pretest to posttest.

The first of the threats to the external validity of the Non-

equivalent Control Group Design is that of interection of testing

and treatment, and occurs when the pretest sensitizes the subjects to

the treatments and, therefore, influences its effects. To lessen

this effect the pretest was adminiEtered at the very beginning of the

semester to appear as part of the normal procedure in the conducting

class. As with all of ths standard tests administered to these stu-

dents, the pretest form was multilithed on good quality paper, and

no unusual questions were asked of the students. No mention was

made that the students were participating in an experimental study.

Thus, the threat posed to external validity by interaction of testing

and treatment is assumed to be negligible.

Interaction of selection and treatment is the second threat to

externel validity shown in Table I. This interaction occurs when

selection of subjects is drawn frcm a population of volunteers. Since

volunteers from a population are likely to differ in some aspects that

may have en effect on the outcomes of the experiment, the outcomes
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TABLE I.

--SOUCES OF 1NV:L11)1TY IN IHE NONF.QUlkV.LENT
CONTROL GP.,..)Ui-) DESIGN*

Source:1: of Invalidity

Internal Factors

History

Maturation

Testing

Instrument

Regression

Selection

Mortality

Interaction of Selection and Maturation

External Factors

Control

Interaction of Testing and X -

Interacting of Selection and X

Reactive Arrangements

.*Adapted from Donald T. Campbell and Julian C. Stanley,
"Experimental and Quasi-Experimental Designs for Research on
Teaching," Handbook on Research in Teaching, N. L. Gage, editor
(Chicago: Rand McNally and Company, 1963).
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would be noneepresentative of the total populetion, and thee.efore,

it eiculd be difficult to generalis.e. In this study, the clesses
represented mere selected because the discipline being treated in the
experiment loEsically becalee a port of the regular class work. The

experimentel group mas selected by the researcher. The threat to
external validity by interaction of selection end treatment is as-
sure:A to be negligible.

The last threat to external validity sho-en in Table I is that

of reactive orrengsnents. Such a threat occurs when subjects are
awere that they are participating in en experifeent and their behavior

is adjusted accordingly. Campbell end Stanley make several suggestions

to avoid reactive errangementsc The first is to have the X's be usuel

classroom events occurring at plausible tines. In this study, the
learning tarts were a part of the regular class work, however, tha
student vas required to work the experivental material outside of the

classroom. A second suggestion was to make the O's a regular examinee

tion in the classroom routine. This was possible to do in the present

study. Their third suggestion was to use the complete class as the
experacntal group rather then to raadomize a portion of the class
tied to send them to another area to be tested. In this study, one of
the conducting classes vas designated as the experimental group.
Inasmuch as it was not possible for the students to work with the
experimental tapes during cless time as part of their reguler class-
room work) the writer sees this as a limitetion to the study.

Every effort mas made to reduce the experimental nature of the

study. Little or no mention of the experiment was made by the writer
or the classroom teacher during this experinent. All of the material

that the students handled, that is, the pretesthosttest answer sheett_
the handbook, and the labels on the tapes mere titled The Imauvement
of Sensitivity to and the Adjustment of Intonation in the Ensemble.
TEis was an attempt to divert the student's attention frail the experi-
mental qualities of the study, and to create the impression that the
materials were a portion of the regular class assignments.

Treatment of the Data.

The data collected on the pretest instrument were analyzed by
en analysis of variance to escertain that the groups were equalized
groups, consequently the data collected on the posttest were also

analyzed by an analysis of variance to reveal errors, kinds of errors,

and the direction of errors. The errors of subjects in the experi-
mental group classified as high and low on the pretest were also
analyzed as to differences.



The secceesful employment of the anelysls of variance tech-

nique depende on four essumptions. These assumptions are defined by

Lindquist as follows:

3.. All treateent 2roups vere originally drewn from the

seme parent population.

2. The variance of criterion measures is the same.

3. The distribution of the criterion measures for each

treatreent population is nomal.

40 The meen of the criterion measures is the same for each

treatment population. (7)

Tete concurs with Lindquist that such assempLions must underlie

the use of the analysis of veriance, nevertheless, he emphatically

states that the anelysis of variance method is a powerful e statis-

tical tool es ea experimenter can have. (9) He and several authorities

in educetional meesurement maintain thnt although all of ths under-

lying assunptions ere not strictly met the researcher vho uses the

analysis of variance technique can reasonably expect the results to

be accep'6able. Lindquist, Vert, Neidt, and Ahmann, (10) Edwards WI
and Winer (11) are aeong those who have taken this position.

According to Box, (11) when the groups to be compared are of

unequal size, the assumptions of homogeneity-of variance aid normality

of distribution as they relate to the analysis of variance are not of

great importanee and they can be neglected when testing for differ-

encee between group means. For this reason, there were two subjects

randomly eliminated frcin the experimental group of twenty so as to

equal the eighteen in the control group.

Chi square analysis was used to compare the frequencies of

kinds of errors, that is) sharp and flat errors, for the experimental

2nd control groups. The chi square test uas used for this portion

of the analysis because the data involved frequency categories and the

categories were independent entities.

The Sample.

The sanple for this study consisted of thirty-eight students

who were enrolled in conducting classes during the second semester

of the 1967-1968 school year at Arizona State University. There

were twenty in the experimental group and eighteen in the control group.

Of the twenty in the experimental group, eleven were male and
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nine were female° This group of students had a wide rengc of perform-

inz inetrunents es their major interest. Five listed their perform-

ing medium as voice; four as piano; two each as trumpet, tromhene;

French horn; and violin; and one each es percussion, clarinet, and

bass. They also hnd a wide range of cciepleted music theory seötione.

Two students had no forma theory classes, nine had completed one

semester of theory, five had completed three semesters, and four had

colepleted four semesters of theory classes.

Of the eighteen in the control group; six were male and twelve

wore female. As in the experimental group; there Iles a wide raage of

theory background. One student had calipleted five senestars and one

had completed only ono semester of cless theory. Four indicated com-

pletion of two semesters, four of three semesters, and eight had

coelpleted four semesters of class theory. Major instrument study for

students in the control group included eleven voice majors, three

pianists, one organist, and one each majoring on flute, saxophone,

and trumpet.

The Plan for the. Emerilliental Instrument.

The plan for the experimental instrument was generated by the

hypothesis that: experience in listening to prerecorded intervals,

triadel and chords with controlled out-of-tune pitches continually

compared to in-tune pitches would increase the sensitivity of a sub-

ject to errors of intonation.

-To test the hypothesis, a training-testing situation was de-

vised in which the subject could hear aid compare pitch deviations

of the tones on specified intervals.

A training-testing situation was organized that would provide

the conditions described in the hypothesis, and an instrument had to

be developed according to the following specifications:

1. It had to have recorded the required intervals, triads,

and chords.

It had to have recorded the variations of pitch as

prescribed.

3. It had to be sequenced from the easy to the complex.

Seventeen prepared magnetic tapes contained the material that

was used in the experimental method. Recorded on the tapes were:
(1) major thirds performed sharp and flat to an in tune equal tempered

third; (2) minor thirds performed sharp and flat to an in tune equal
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tcmpered minor third; (3) fifths performed sharp and flat to an in

tuncl equal tcmpered perfect fifth; (4) major triads with sharp and

flat major thirdg within an equal tempered fifth, ald sharp and

flat fifths above en equal tempered major third; (5) minor triads

treated in the sarte manner as major triads described in number 4;

(6) dominant seventh chords treated es in numbeT L. with the addi-

tion of the miror seventh nerformE-d sharp and flat to an in tune

equal terr.pe?red minor seventh; and (7) 1-V71 i-V7, V7-i, and V7-I

cadences with errors of intonation in each voice above the root to

in tune equal temnered chords. In addition there were eight test taps's

including the preiest/posttest tape.

The Tap!d Prograft.

Part One of the experimental method was concerned with the

improvement of sensitivity to major thirds. A series of interval

sensitivity training sequences uere developed.

The major third, D F sharp, was recorded on magnetic tape in

the following manner:

The root pitch D was sounded for six counts, at the quarter

note equal to seventy-six beats per minute, end it was followed

by an in-tune equal tempered F sharp. This was followed by the

root pitch sounding for six counts with a 25-cent-sharp-F-sharp

sounding above the root after a two count rest. (See Appendix B)

This procedure was used for the remainder of the interval train-

ing sequences. A StroboConn was used to determine the exact frequency

of all of the pitches.

Six levels of sharp major thirds mere introduced; they were:

(1) 25 cents sharp, (2) 16 cents sharp, (3) 10 cents sharp, (4) 8 cents

sharp: (5) 6 cents sharp, and (6) 4 cents sharp.

Tape 1B used the same discrepancies and procedures followed

with the major third flat to the root pitch. The complete cycle WS

repeated for the teaching of sensitivi.ty to the intervals of the minor

third and the fifths)

At the completion of this and subsequent parts of the experi-

ment a unit test was administered. Each test was constructed with

exanples frcm the tape of that part.

Part Two of the experimental method was concerned with the im-

provement of sensitivity to minor thirds. This portion of the train-

ing sequence was carried out in the same manner as in Part One with
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a series of discrepancies sharp to equal temperament, and a series
of discrepancies flat to equal temperament.

Part Three of the experimental method followed the same pro-
cedure for the fifth.

Pert Four of the experimental method uas concerned with the
iraprove:7Lent of sensitivity to the major triad. The major triad,
D F sharp - A, was recorded on magnetic tape as shown in ApDendix B,
page B-16.

Part 4A of the training tapes treated the major triad with
errors sharp and flat in the major third compared to equal tempera-
ment. Part 43 treated the major triad with errors, sharp and flat,
in the fifth compared to equal temperament. The errors of intonation
were the same as those outlined for the tapes in Part One of the
training sequence.

Part Five of the experimental method was concerned with the
improvement of sensitivity to the intonation of the minor triad.
The minor triad, D F - A, was recorded on the magnetic tape.
Tapes 5A and 5B were prepared in the same manner as outlined for the
tapes in Part Four.

Part Six of the experimental method was concerned with the
improvement of sensitivity to the intonation of the dominant seventh
chord. The dominant seventh chord, A - E C sharp - G, was recorded
on magnetic tape. Part 6A of the training tepa treated the minor
seventh in the dominant seventh chord sharp to equal temperament.
Part 6B treated the minor seventh flat compared to equal tamperament.

Part Seven of the experimental method applied all of the intona-
tion problems to the following cadences: I-117, i-V71 V7-I, and V7-i.

The string quartet and the woodwind quartet were used in the prepara-
tion of the tapes.

MAKING THE TAPES

Equipment Used.

All of the recordings were made in the studios at Audio
Recorders in Phoenix, Arizona, under the supervision of a professional
recording technician. The recordings were made on an Ampex #350,
full track monaural tape recorder in conjunction with Telefunken U-47
microphones. Scotch Brand 201, 1-1/2 mil acetate tape was used for

11



the recordings. See Appendix E for equipment specifications.

The music was recorded at fifteen inches per second, end to

insure pitch accuracy frc.;0 rocl to reel and from session to session

the folloAng equip:r,ent was employed: (1) a 100 cycle high pass

filter, (2) 2,100 feet of tare mas used to build a larger center to

receive the recorded tape, and (3) an aldio-oscillator. An Ampex

alignnent tape #01-31311-01 mes used to adjust the recording and tha

play back level to the amplitude agreed on for the recordings.

Copies of the rt?oordings vere made on a Viking tape duplicator

using a 2 to 1 speed ratio to reproduce tapes that played at 7-1/2

inches per second. The copies available for classroon use are on

five-inch reels with three-inoh centers.

In addition to the equipment used for recording the music,

a StroboConn and two Strobotuners were employed to accurately

vary the pitches as required for building the tpes. A Csdencia

Palmer pocket metronome mas used to insure that all of the recording

was done at meventy-six beats per minute.

TillhinZ

A string quartet (two violins, viola, and cello) and a woodwind

quartet (flute, oboe, clarinet, end bassoon) were us0 to make t1H

tapes. These two ensembles were the New Art String Quartet and members

of the Garamage Woodwind Quintet faculty-in-residence groups of Arizona

Statc'University. This approach of using live performers made it

possible to incorporate the timbre of the instruments including their

respective overtone series and the natural tuning conflicts that arise

between pure intervals and equal tempered intervals.

Each interval, triad, and chord was recorded separately and

correctly one time only. The musicians et all times, during the

reco.rding sessions, had a StroboConn or a Strobotuner in their full

view which they constently monitored. After each recording the

naterial was played back and double checked with the strobe. Only

when the pitches, and errors in pitch, were correct was the take

accepted and marked as such.

The raw materials for the tapes included each needed interval,

triad, and chord performed in-tune and all of the errors of intona-

tion as required for this study. A conductor using the pocket

metronome controlled all entrances of the instruments and the re-

lease of the instruments.
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After all of the necessary intervals; triads, cad chords were
recorded the recording technician and the researcher began the pro-
cess of dubbing and editing to preparf) ths individual tapes that
contained the musical material that is illustrated in Appendix A.
The same StroboConn thst was used in recording the raw materials was
used to double check the dubbing end the splicing of the sets of
tapes. After each sound sequence was re-recorded, it was spliced
in to form a continuous in tune - out of tune sequence. The se-
quence was then played beek end checlred on the strobe to insure
accuracy.

The narrative material was prepared at the sans time on one
reel of tape. As the narration was needed, it vas spliced into
place.

Each tape vas prepared in. the following manner using the
major third as an example;

1. The in tune interval was re-recorded twice, and checked
with the strobe.

2. The out of tune interval Tras re-recorded three times,
and checked with the strobe.

3. The pattern: narration, in tune, out of tune, out of
tune, out of tunes and in tune were spliced in se-
quence, and set in the desired rhythmic pattern. Then
the complete sequence was played back end all pitches
were checked with the StroboConn.

4. Every sequence on each tape followed steps 1, 2, and 3.

As each set of sequences was completed the material was
duplicated on a Viking duplicator on five-inch reels with three-inch
centers. These reels were used to minimize pitch variation from the
start of the reel to its end.

The material used for testing purposes was extracted from one
of the duplicated reels and re-spliced in the needed sequence. The
pretesthosttest was extracted from Tapes 7A and 7B. These included
the cadences I-V, V7-I in major, and I-V7 and V7-I in minor. Errors
wtre always in the second chord of the cadence. See Appendix C for
a detailed description of the pretestkoosttest.
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PROCEDURE

The experimental group met as a class on Tuesdays and Thursdays;

and they were required to work with the t;!pes daily outside of the

classroom. The tapes and tape playback machines were available from

the librarian in the music library. Students in this group were ex-

pected to work with the tapes fron five to ten minutes daily end to

work each set for one week. They were also cautioned to be sure

that the playback machines were in proly3r working order. After working

with the tape it was returned to the librarian.

The pretest was adininistered to the control group and to the

experimental group on the sena d?y within one hour of each other. A

short verbal explanation of the plan of the test introduced the

material.

This presentation included remarks about intonation errors;

the need to identify the voice in which these errors occurred, the

direction of the errors, and a written ex.imple of the cadences heard

on the pretest tope. Three trial samples followed. The samples

were discussed and then replayed. Each group then took the pretest.

A log of the tine spent working with the tapes was to be kept

by each student in the experimental group.

On Tuesday of each week; a unit test covering the previous

week's assignment was adrainistered to the experimental group. There

were two interruptions in this schedule--the first was caused by the

University cancelling classes on a Tuesday, and the second followed

consecutively because of the Easter holidays. See Appendix D for

a detailed description of the Unit Tests.

The posttest was administered to both the control and the

experimental groups on the Thursday following the final unit test.

ANALYSIS OF THE DATA

Errors of intonation were analyzed to ascertain overall differ-

ences, specific differences, direction of differences, and group dif-

ferences with respect to initial high and low achievers in the experi-

mental group.
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Errors in General

Errors of intonation were ennlyzed to ascertain overall differ-

ences between the experle,ental group and the control group with regnrd

to all errors regerdlces of error direction; that is, sharp of flat.

Using the rew scores received on the posttest by the students,

en enelysis of varianee ves applied to dotemine the F velue of the

differences. Tho data cited in TebIe II show the test of significance

with the posttest between tho experimental and the control groupe.

The F value for the difference wes determined to l.00$ and the F

table indicated that 4012 was needed to be significent at-the .05

lezel of confidence. These results indicete that the mean scores

for the experimental end coritrol groups, rhoul in Table III, were

not significantly different. See Appendix A for statistical tablee.

SPecific Errons

Specific errors of intonation .eere Pnalyzed to determine

differences between the experie!entel and control Ercups with regard

to intervels of the major ttrue, the minor third, the perfect fifth

and the minor seventh es they occerred in the major triad, the minor

triad, Pnd the chord of the dominant seventh.

Analysis.of variance of posttest scores for the mjor third,

the minor third, tha fifth; and the seventh, summarized in Table IV,

exhibited no significant F values.

Using the raw scores received on the posttest by the students

for the major tried, an analysis of variance was applied to determine

the F value of the difference. The data cited in Table VI show the

test of significance with the posttest between the experimental and

the control groups for the major third and the fifth in the major

triad. These scores indicate that the mean scores for the groups were

not significantly different.

The raw scores received on the posttest for the minor triad

by the students were applied to an analysis of variance to determine

the F value of the difference. The data cited in Table VIII show the

test of significance with the posttest between the experimental and

control groups for the minor third and the fifth in the minor triad.

These scores indicate that the mean scores for the groups, as shown in

Table IX, were not significantly different.

An analysis of variance was applied to determine the F value of

difference using the raw scores received on the posttest by students

for the chord of the dominant seventh in major. The data cited in
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Table X shoTY th.:: test of significance vith the postt..,st between the

exprimental and contro3 groups for the major third and tin minor

sevttnth in the chord of the doy,inant seventh. The F imlue for the

difference is not s3gnitict at the .05 level of confidence; therefore,

the meon scores betlieen the groups are not significantly different.

Using the raw scores received on the posttest by the students

for the chord of the dc:aincnt s-,?venth in the tonicdominant cadence
in minor, an analysis of variance was aplalied to determine the F

value of the difference. The data cited in Tabla XII show th:: test

of significaPce with the posttest between the experimental ald con-

trol groups for the major third and the minor seventh in the chord

of the dominnnt, seventh in the minor cadence. The F value for the

difference was not significr.:nt. The mean scores for the groups as

shm in Table XIII were, therefore, not significant.

Direction of Errors>, 0.ro. ru
Thehrection of errors of intonation were analyzed to ascertain

differences between the experimental and control groups for the

intervals in the major triad, the minor triad, and the chord of the

dominaat seventh as approached frcm the tonic major and the tonic

minor triads.

The observed number of intonation errors identified in the

major tried by the experimental and control groups, as shown in

Table XIV, were used to compute the chi square of 1.35 for the total.

The number of identified intonation errors in each category for the
major third and the fifth were significantly low to warrant combining

them into a total. In spite -1' this procedure the number of subjects

who correctly identified all of the sharp and flat intonation errors

on the third and the fifth was still too low. This category was

eliminated in computing the chi square.

The computed chi square revealed a vdue for the difference to

be 1.35 and the chi square table for two degrees of freedom at the

.05 level of confidence to be 5.99; therefore, the null hypothesis

that there is no significant difference between students in the ex-

perimental and control groups to identify the direction of intonation

errors in the major triad could not be rejected.

The observed number of intonation errors identified in the
minor triad by the experimental and control groups, as shawn in

Table XV, were used to compute the chi square of 1.01 for the total.

The computed value for chi square revealed that the difference between

the two groups Was not significant.
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Chi squar t! was coAout:!d fro:a the number of observed intonation

errues idoni",ified in th!) chord of the do:ninenl; seventh as approehrA

fc.o.,1 the tonic mejcl' chofel and as approa:;hr:d fro:n the tonic rAnor

chord. Th,1 cep4ted chi squr:rel as sho:n1 in Table XVI and in Table

XVII; indicates that there it; no sisnificant diff,,rence btqween the

two groups in this category.

arA Low

Error:; of inton,ctio:1 wcre analyzed to determine if any differ-

er..ce existed between th:- subjects in the experiv!ental grop whr:n

clessiPid as hish and lows th?..t is pLove, or boloii the median of

two, in their detection oC errors on a pretst.

The data cited in Tab7).e XVIII show the test of siizni.ficance

with t1'e posttest scores b3tn the students in the experintal

group who scori3.d hish on the prE:test end the students who scored leu

on th3 pretest. The analysis of variance revealed an F value for

the difference that WCis not sisnificent at the .05 level of coaidence.

The moan scores for the hi3h and lo-f:; scoring students in the experi-

mentnl group as shown in Table XIX were th3refore, not significantly

different.

CONCLUSIONR, IrIPLICATIONS, AND RECWENDATIONS

The five questions were answered by testing null hypotheses

reflecting each of the anticipated differences with respect to each

question; that is, overall, or general differences in ability to

dets,ct errors, specific differences in ability to detect errors,

differences in ability to detect errors in direction, and differ-

ences between subjects in the experimental group when classified

as low and high in error detection on pretreatment instrument.

Question One

The first question to be answered was:

Is thre a difference between the experimental aad

control groups in their ability to recognize errors of

intonation?

FindinP,.s. The analysis of variance of posttreatment scores

for errors of intonation revealed that the F value was not significant

at the 0.05 level; the mean scores for the experimental aad control
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grouy6 14ere not signMcantly different.

Question Two

The second question to 11:: ans.i.,;r.wed by annlysis w3s:

Is there a difference between the two gvoups in their

ability to recomize errors of intonation in the intervals

of the major third, the minor third; the fifth, and the

minor seventh?

Findine Anal..i.:As of variance of posttre:Anent scores for

the major third, the minor third, the fifth; and the minor seventh

exhibited no siwnificant F values foz the four variables. Conse-

quently; the mean scores for each variable, major third, minor third;

th9 fifth, and the minor sew:nth, were not significantly different.

Question Three

The third question to be answered by analysis was:

Is there a difference between the two groups in their ability

to recognize evrors of intonation occurring in the major triad,

the minor tried; and the chord of the dominant seventh?

Findings. The analysis of variance of posttreatment scores

for the major triad, the minor triad, and chord of the dominant

seventh as approached from the major and minor triads exhibited no

sienificant differences for the major third, the fifth; or the

minor seventh; tJerefore, the mean scores were not significantly

different.

Question Four,

The fourth question to be answered by analysis was:

Is there a difference between the two groups in their ability

to recognize the direction of intonation errors?

Findinu.. Observation of the frequencies and computed chi

square vafues revealed no significant differerces between the experi-

mental and control groups with regard to direction of errors.
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Question Five

The fifth question to be ansered by analysis was:

Is there a difference in the leernine between the students

who have a hi;.fh score on the pretest and the students who have

a low score on the pretest within the experimental group?

Findinzs. The analysis of variance revealed that the F value

for the high end low groups WEIS not significant at the 0.05 level;

therefore, the mean scores for high and low were not significantly

different.

Implications for Furldner Research

Although the results from this study did not indicate that

the experimental method was more effective then the traditional method

in the student's ability to judge errors of intonation, the reason may

have been that the program was introduced too early or too late in

the student's career. There is a possibility that the taped program

was introduced at a point in the student's development when he could

not take full advantage of the material. His listentng habits and

judgments related to intonation errors may bs fixed, end it was not

possible at this time to alter his decisions.

The student midway in his undergraduate studies may lack the

motivation necessary to foresee his responsibility as a conductor

to work diligently toward identifying intonation errors. After the

student, as a teacher, has become fully aware of his inability to

solve the intonation problems of his student ensembles he mayusa

this taped program with more understanding. A more immediate need

for assistance in this area could alter the findings.

Use of the experimental method in junior high school or the

secondary school may indicate more positive results. At this time

in the student's development he is becoming much more aware of the

role that he plays in the tuning of the ensemble. Hopefully, he

knows that the placement of his finger ona key of a wind instrument

or the fingerboard of a string instrument does not guaranty in-tune

perforMance. The motivation to improve his own performance and

pride in his school ensembles could possibly alter the findings.

The experimental method may not have bean significantly ef-

fective in improving intonation skills because the student was re-

quired to work with the experimental material outside of the class-

room. This limitation was cited in the description of the experimental
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design as a reactive arrange:.ment that was a thrc-at to the extrnal

validity of the experiTlent. Of the several controls applied; this

condition -was the only reactive arran.scmcnt that Isicked complete control.

The possibility exists that different results might ha,ve becn

achieved if a teacher supervised all of the listening sessions,' Each

of the studcnts would ned to uork at his on listening post -with the

tapes, ~.-id with a teacher present. This was not possible because of a

limited nu,r1be . of tapes, lack of enough tare playback equipientj end

limited space.

Another factor that may have contributed to the results of

this study-was the playb:Ick equipflimt used by the stuelentc. There

is a possibility that playback equipIent comparable to the Ampex

recording equiprlent would alter the findings. Since the playback

equipment did not reproduce the high quality of the tqpes/ there

nay have been distortion b3tween the individual frequencies.

RECOMENDATIONS FOR FURTHER RESARCH

As a result of the observations made during the course of

this study and the conclusions dremn from the study, the following

recommendations are made for further study in the area of teaching

intonation.

1. An investigation should be made at several academic

levels to determine a more effective time in the

musician's study to teach intonation judgolent.

2. The controls that entered into the experimental design of

this study did not allow an investigation into the most

effective length Pnd distribution of training time A

comparison could be made between the effectiveness of a

short intensive training plan aad that of an extended

training plan.

3. Further researchj with the method employed in this study,

is recomended with students working during class time

aad at their own learning pace.

4. Another subsequent experiment would be an investigation of

a method by which this individual training plan could be

adapted for group instruction.
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5, Further rescnrch could be done to determim the extent to

which this sppz'oach to intonation study affg!cts the stu-

dent's ability to adjust his intonation on his performing

instrument,

6. Research into th 5. psychological aspects of the student as

related to his ability to respond to errors of intona-

tion is nsteessary to further understand the problecas in

this arca.

7. Further ress;arch nseds to be done to determine if the

student-s.onductor vho psrforms on his instru-:ent with

accurate intonation is more perceptiv or less perceptive

to intonation errors of other psrfcrmers when he is acting

as conductr. Ths, recorded material in this study should

be suitable for testing this ability.

8. Other methods eaploying aural end visual techniques to as-

sist student-cnductors need to be developed. Since re-

sults from this aural approach to improve the student's

ability to recognize intonation errors was not superior

to the traditional method, the question still remains os

to how the ability to solve errors of intonation can be

better developed.

9. Since the recording for this study used orchestral instru-

ments, further research is recommended that would use

voices and the stylistic intonations involved in

choral materials.

10. Since this study-TITS limited to the use of the major third,

the minor third, the fifth, the minor seventh, the major

triad, the minor triad, the chord of the diminant seventh,

and the cadences possible with these chords, research in-

volving other intervals, chords, or cadences would further

clarify the effectiveness of this approach.

11. Additional research should be done; with this set of tapes,

on playback equipment comparable to the Ampex recording

equipment on which the tapes were prepared.

12. Although a relatively small sanple was employed in this

study, the investigation has provided data; previously

unavailable, which appear to be significant in relation

to the problem of improving intonation in musical per-

formance. However, more research must be completsd

before the conclusions developed vad presented in this

writing can be accepted as being definitely conclusive.
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SUMMIRY

Research studis conesrned with musical intonation show that in

actual performance musiciPps do not adhf!re to eny given temperament.

More liWy they adjust th5Ar pitch according to th?.J tone quality that

is cktclred. Thr: li.terature clearly indicates that on wind instruments;

which supposedly haw: fixed pitchf.:s: it is poz::sible for the perfcer

to raise or lower the pitch of the instrument to adjust quality and

pitch in relation to the othr instrurIE.nts in the ons:mble. The

deviations in intonation an) hifjtly irregular, and they could not be

adapted to aay one tempernent 11:ore than to eny other because they do

not follow any consistcnt pattc.Tn.

Since all wind and sthing instrw.ents ere very flexible, the

responsibility to adjust his sound aad to adjust his intonation to the

demands of the ensemble lies with the perfomer. Further, tho

conductor-teacher should be fully aware of those conditions, and he

has the responsibility to usc this knowledge to irilprove the per-

formance level of those with uhom he works. However, research indi-

cates that there is a lack of stud-lez; concerning the teaching of

intonation skills.

McQuerrey developed a mechanical teaching device to help stu-

dents to improve their sensitivity to intonation. The Intonation

Tuning Device required the student to tune intervals by manipulating

oscillator controls to match in-tune intervals; both directly at the

controls end indirectly by instructing someone else to mal:e the ad-

justments. His conclusions seemed to confirm that a mechanical ap-

proach to teaching intonntion was possible.

Studies conducted in the field during performances clearly

indicate that intonation skills, both by the performer mad the teacher-

conductor, are seriously lacking. The need for new approaches end ad-

ditional resdarch in this discipline was responsible for the instrument

developed for the present study and the implementation of this

experiment.

The plan for the experimental instrument vas generated by the

hypothesis that: Experience in listening to prerecorded intervals,

triads, end chords with controlled out-of-tune pitches continually

compared to in-tune pitches would increase the sensitivity of a

subject to errors of intonation.

The purpose of this study was to ascertain the difference in the

ability of two groups of music students to improve their sensitivity

to errors of intonation and to improve their ability to recognize the

direction of intonation errors in triads and chords in the performing
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ensenble. In particular, the study was limited to the development of

sensitivity to the intonetion of the major third, the minor third,

the fifth, and th,= minor seventh, and to the development of sensitiv-

ity to the intonation of theso intervols as they form the major triad,

the minor tried, end the chord of the dominant seventh, A control

group was exposed to the traditionel metod of teaching intonation,

and the soTrimente3 group was expoeed to en experimental method of

teaching intonation.

Thirty-sight students, enrolled in two conducting classes at

Arizona State University, were selected as the experimenta3 end

control groalps. The Nonequivalent Control G-oup resign was selected

as the experialental group, and eighteen subjects were in the control

group. The experimental group was exposed to the experinentel taped

program to improve sensitivity to intonation, while the control

group was exposed only to the traditional method of intonetion study.

A pretest and posttest meesured the kind of errors of intona-

tion in the cadences of: I-V7 and V7-I in mejor ald minor. The

subject Ws required to: (1) recognize and to identify the voice in

which the error took place, and (2) designate the direction of the

error, that is, whether the error was sharp or flat in equal

temperament. Errors were limited to twenty-five cents, sixteen cents,

ten cents, eight cents, six cents, end four cents sharp and flat.

The subjects in the experimental group were exposed to the

traditional method plus prerecorded magnetic tapes thet aurally

compered intonation errors with in-tune prototypes. The tapes

included sensitivity treining with major thirds performed sharp end

flat to en in-tune equal tempered third; minor thirds performed

sharp and flat to en in-tune equal teelpered minor;third; fifths

performed sharp and flst to an in-tune equal tempered fifth; major

triads with sharp and fleb major thirds within en equal tempered

fifth, and sharp and flat fifths above an equal tempered major

third; minor triads treated in the same manner as major triads;

dominant seventh chords with the minor seventh performed sharp and

flat to en in-teane equal tempered minor seventh and the I-V7 and

V7-I cadences in major aid minor with errors of intonation in each voice

aboNe the root to in-tune equal tempered chords.

Errors of intonation were analyzed to determine overall

differences, specific differences, direction of differences, and

group differences with respect to initial high and low achievers

in the experimental group. The statistical treatment for data

involving direction of errors was chi square analysis. All other

comparisons made use of analysis of variance.
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The analysis of data revealed that no significant differences

existd b3tween the experirntal arA control groups in their ability

to recognise errors of intonation. More specifically, there was no

significant difference in the two groups to recognize intonation

errors on the intervals of the major third, the minor third, the fifth/

or the minor seventh, or intonation errors occurring in the major triad,

the minw triad3 or the chord of the dominant seventh. There was

also no significant differenc:: in the two groups to identify the di

rection of intonation errors/ that is, errors that were flat end errors

that were sharp.

In addition/ there was no significant difference in the

ability of the subjelets in the experimental group to recognizr.

intonation errors when classified as high end low ability on thi,

basis of pretest data0
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GLOSSARY

Traditi or1:11 mfithod, This: method is one by which intonation is

rela tion to the student' s perfonaing

mediu:t, This ph,:'3e of his study is cerricd on at tha individual's

priv8te sson; 11-1 sx3l1 end his lar crtible rchclarsels end perfor

mnnces, conducting classes, end in his solo playlns,..

CAnts The cedt, is the unit 01
4. 3m,orgd.i. mensure based upone

the hun&t:th part, of en equel tempered s:mitone end twelve hundred

cents to th., octai-J.

Sharp, A pitch in a given intervA, triad: or (3hord will be

sharp if the pitch solinds et a higher froquoney then it should in

equal temperament;

Flat. A pitch in a given interval, triad, or chord will be

fiat if the pitch sounds et a lower frequency than it should in

equal tcraperament.
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TABLE 11

SU:-Elx:\,RY OF ANALYSiS or VARlAWE OF POS]TEST SCORES
FOR EXPERIENTAL A1) CMROL GROUPS

Soul-ce of Degrees of Sum of Mean

Variation Freedom Squares Square

Groups

Within

Total

1

34

35

4.69

160.05

164.75

TABLE III

4-.69 1.00

4.71

NEANS AND STANDARD DEVIATIONS OF POSTTEST SCORES
FOR EXPERIMENTAL AND CONTROL GROUPS

Statistic Experimental Control

Mean 4.06 4.78

Std. Dev. 2.55 1.70



TABLE 1V

SUM-AARY OF ANALYSTS OF VARIANCE OF POSTTEST SCORES

ON m TA, 5111 E.:1) m--3, - /
":.-. .-. . : .r : - r t:. .1 "" r-7 7 7.

Source of

Variation

Deuec's oE
Freedoill

Sum of

Squares

Mean

Square F

Groups 1 1.0 1.78 1.10

Within 34 55.11 1.62

Total 35 56.89

m3

Groups 1 0.25 0.25 0.67

Within 34 12.72 0.37

Total 35 12.97

5TH

Groups 1 1.78 1.78 1.88

Within 34 32.22 0.95

Total 35 34.00

m7 .

Groups 1 0.03 0.03 0.08

Within 34 12.72 0.37

Total 35 12.75



TA1-CLE V

MEAS AND STA :DAR D D 1AT 1 ONS OF POSTTEST SCORES
ON M3 n 3 -5TH AND n- FOR THE-

EXP ER1 nTNIAL AND CONTROL GROUP S

Statistic Experimental Control

Mean

Std. Dev.

0.52

1.05

O. 38

0.89

ra3

Mean 0.12 0.17

Std. Del/. 0.38 0.42

5TH

Mean 0.24 0.38

- Std. Dev. ' 0.66 0.77

m7
111=1.

Mean 0.12 0.14

Std. Dev. 0..33 0.44



TABLE Vi

SM.21Alft OF ANALYS)S 01' VARMWE OF SCORLS ON THE

M 3 AND 51 U FO H;- T. MAJOR TRIAD

Source of
Variation

14
3

Groups

Within

Total

Degre.cs of

Frecdo!::

1

34.

35

Sum oF.

Scuarcs

0.25

10..50

10.75

Mean
Souare

0.25

0.31

%

0.81

5TH

Groups

Within

Total

1

34

35

0.11

7.89

0.11

0.23

0.47

8,00

TABLE VII

MEANS AND STANDARD DEVIATIONS OF SCORES ON THE

M
3
AND 5TH FOR THE MAJOR TRIAD FOR
EXPERIMENTAL AND CONTROL GROUPS

Statistic Experimental Control

M
3

Mean 0.10 0.16

Std. Dev. 0.31 0.41

5TH

Mean 0.09 0.12

Std. Dev. 0.28 0.33



A.S.

TaLE VIlI

SU:.24ARY

- - -

Source of
Variation

ANALYSIS OY VAR1ANC:.. OF SCORES ON TIT

113 AND 5TH FOR TkE MINOR TR1AD

- : . : .7" 'Tr' : . : -- ..?'" r
Dec=rers of Sum of Mean

Freedom Souares &ware

Groups 1 0.00 0.00 0.00

Within 34 10.88 0.32

Total 35 10.88

5TH

Groups 1 2.25 2.25 3.81

Within 34 20.06 0.59

Total 35 22.31

TABLE IX

NEANS AND STANDARD DEVIATIONS OF SCORES ON THE

m3 AND 5TH FOR THE MINOR TRIAD FOR
EXPERIMENTAL AND CONTROL GROUPS

Statistic Experimental Control

tn
3

Mean 0.14 0.14

Std. Dev. 0.39 0.35

5TH

Mean 0.12 0.28

Std. Dev. 0.38 0.64



TAUE X

SUN"..4RY OF ANALYSIS Of VA!tlANCE OF SCORES ON THE

M3 AND 1117 OF 1-V7

Source of
Variation

Degrces of Sum of

Frecclom Squares

Mean
Square

Groups 1 0.70 0.70 1.10

Within 34 23.61 0.64

Total 35 22.31

m7

Groups 1 0.11 0.11 0.61

Within 34 6.11 0.18

Total 35 6.22

TABLE XI

liEANS AND STANDARD DEVIATIONS FOR DIRECTION SCORES
ON THE M3 AND m7 OF IV7

Statistic Experimental Controf

M3

Mean 0.24 0.16

Std. Dev. 0.60 0.45

m7

Mean 0.05 0.09

Std. Dev. 0.22 0.28

A-6



TABI, XI)

SUMARY Of' ANALYSIS OF Vi`,RIANCF OF SCORF.S ON THY

M3 AND m7 of i-Vi

.

Source of

Variation

M3

. .7" ' :

Doaietnq of

Freedom

--.

Sum of
Snuares

:TV: 7,

Mean
Square

Groups 1 0.25 0:25 0.68

Within 34 12.50
...._ _ . _

0.37

Total 35 12.75

m7

Groups 1 0.11 0.11 0.46

Within 34 8.11 0.24

Total 35 8.22

TABLE XIII

MEANS AND STANDARD DEVIATIONS FOR DIRECTION SCORES

Statistic

Mean

Std. Dev,

Mean

Std. Dev.

ON THE M. AND m7 OF i-V7

Experimental Control

0.16 0.10

0.41 0.36

0.09 0.05

0.28 0.29



TABLE XIV

SUP.:ARY C:ril SQUARE ANALYSTS OF NUMSER OF MUSIC STUDENTS

DETECTING DIRCTJON ERORS IN THE MAJOR TRIAD

Error

M3

0

+
-

+

Total

ExperSmcntal

12

4

2

0

Control

10

7

0

1

18

Total

22

11
2

1

3618

5TH

13 11 24

2 3 5

ONO 3 4 7

0 0 0

Total 18 18 36

Total

0 25 21 46

+ 6 10 16

- 5 4 9

4-
0 1 1

Total .36 36 72

2 _ 4X 1.3D df = 2 p > 0.05



TABLE XV

SUNMARY or cm SQUARE AALYSI:S OF NUMUR OF MUSIC STUDENTS
DETECTING DIRECTION OF ERRORS IN THE MINOR TRIAD

Error

m
3

Total

Experimental

11
4

2

_1
18

Control

10
5
3

18

Total

21

9

5

1
36

5TH

0 12 8 20

+ 1 2 3

- 4 2 6

+ 1 6 7

Total '18 18 36

Total

0
,t.

23 18 41

+ 5 7 12

- 6 5 11

4. 2 6 8

Total 36 36 72

= 1. 01 df = 2 p > 0.05



Error

M3

0

TAilLE XVI

SUMMARY OF CHI SQUARE ANALYS1:S 01: NUMBER 01' MUS3C STUDENTS
DETEG:NG DIUCTION OF ERRORS FOR THE DOMINAT 7TH

AS ASSOCIATED WITH T1ft MJOR TRIAD

-.7. -7 -- : .--; --7 Z-7-7-.:" -7.:-7 7.7% .7.- '7:: -:: -Z- Z -.7 Z :7. 7Z-7.7 7,77.7----.--7= 7= 7 7

Experimental Control

9

14

11
9

Total

Total 23 20

m7

0 15 13
3 3
0 2

0 0

Total 18 18

Total

0 24 24

17 12
+ 0 2

+ 0 00
Total 41 38

20

23

28
6

2

0

36

48
29

2

79

X
2 = 0.18 df = 1 p > 0.05

A-10
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X%! I

SU.Yi1%1Y 0i2 c SQ:= ALYSLS o ;U:.1'; OF Y:S1C STUDE::TS

DETECTI:X O EI=RS -r'OR Tn. DnINANT 7TH

AS ASSOCIA]!.0 rA.1TH TEL lAjAn

Error

13

Control Total

0 10 13 23

9 6 15

0 0 0

0 0

Total

_0
fq 19 38

in7

0 15 13 28

- 3 3 6

+ 0 2 2

+ 0 0 0

Total 18 18 36

Total

25 26 510

- 12 9 21

+ 0 2 2

+ 0 0 0

Total 37 37 ,74

X2 = 0.06 df = 1 p > 0.05

A -.11



Source or
Variation

Groups

Within

Total

Statistic

TABLE XVIII

S1L'1 ':%4Y OF ANALYSIS 01' VAK1ANCY OF POSTTEST SCnRES

FOR EN!'ElUX::NLAL SUBJITS CLASS1TIFD AS HIGP

AND LOW ON Tfli: PRLITSY

Degrees of
Freedom

1

18

19

r." : , .1 Z

sum or Mean

Squares Square

1.25

141.70 7.87

142.95

1.25 0.16

TABLE XIX

MEANS AND STANDARD DEVIATIONS FOR POSTTEST SCORES

OF EXPERIMENTAL SUBJECTS CLASSIFIED AS HIGH

AND LOW ON THE PRETEST

High Low

Mean

Std. Dev.

4.30 3.80

2.67 2.94

_A-12

'51
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L i Q 't." i 1Tlw Improvemein oi. ..,e-asi lvity to aria Lne Adjustment of

Intonation in the Ensemble

By Ralph Rizzolo

_. B-i
i

t

-: , .



This booMet is to be used in conjunctiun v.ith the taped
program e&e:1 hc Im-.)rovernent ot" Sensitivi-ftv tu and the
.'.djustment of Intonation in the Faser.Y.e.

The taped program has been designee:: to assist you to
develop a greater sensitk'ity to intonzliion. Intonation, as
you arc aware, is a very vital ingredie:. t in the performance
of music, and the ability to hear and to co:rect errors of
intonation is a necessary skill for the conductor.

On the tapes are recorded intervals, chords and cadences
performed in tune (in equal temperament) and with errors
of intonation. The instruments used in preparing the tapes
were the string quartet and the wood,-vind quartet. Instru-
ments were usedrather: than electronic synthesizers--
to more nearly simulate actual playing conditions.

Deviations in intonation (sharp and flat) vary from 25 cents
to 4 cents on the major third, the minor third, the filth, the
minor seventh, the major triad, the minor triad, the chord
of the dominant seventh, the dominant to tonic cadence in
major, the dominant to tonic cadence in minor, the tonic to
dominant cadence in major and the tonic to dominant cadence
in minor.

There are seven sets of tapes. The taped material will help
you to improve your ability to hear errors of intonation.
You will be helped to identify the voice in which the errors
occux and the direction--sharp or fldt--of the error.

All of the taped material is in written form on the following
pages. Follow it closely as you work with the tapes. Very
close listening will develop the skills necessary to identify
errors of intonation.

1

7 -
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1

INS': l:UC I iONS

I. The tt.pes arc available 1:on: the libra:-.:nInd they
must be used in the library.

2. Each exa:np:e begins wi:h the int-rvai, chord or
cadence played in This is follow e..1 by two or
three san,pl.z:, of the interval, chord or cadence
performed out of tune. Each example closes with
the interval, chord or cadence in tune.

3. Follow the manuscript as, you iiFten to the examples.
In addition to helping you identify the interval, chord
or cadence, you viil be ad:ised as to the degree and
direction of de..iation in intonation that is taking place.

4. Use the tapes in sequence. One set each week.

5. It is recommended that the tapes be used daily. Five
to ten minutes is ali that is required in listening time
for each tape.

6. Keep an accurate log of the time that you work with
the tapes. The log pages are at the back of this
booklet.

7. Be sure that the playback machine is in good working
order.

8. Be sure that the earphones are adjusted properly and
that they are in good operating order.

9. When you have finished using the tape please rewind
it, and return the tape to the librarian.

VI

B-3
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In

0 7 .

TAPE IB: M7.1cr t in e;u-A tt np...;.3,-1.:;7:t

Example I

44 c..

1

c,p

In tune -25 ctnts -25 cents

t21.7. ::::? .--_:=_:--- 7.:71=7"-=1.71--: r.r.-:-._=_- _- -7.z ...- ... .-_-_.: ::::-.7 :1.2'7. e.:::::::-_----
I

fr .......2:._ f .. o_, 1.

Excvnp!.-: 2

4)-
.

-25 crIls In tune

p-

n tune

t7r
-I,

p p

-16 cents

-16cents -16 cents

In tune

In tune -10 cents -10 cents

cs A.
)q,
`1.

r-L-

-10 cents

,
f

In tune
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2A: te:11,. .

1)1-.:::-Ie 1

(-)

+25 +25 c.E.ntsI I
1 .. . ,

--I 1

I 1 c , e ,

ce of .........- r ...._. ,

1 2 5 In tu--_
)._ _ _ _ .

6

x e 2 in +16 cents +16 cents

- _

- _ - . -

f)

f

+16 cents In tune

Exa-rlt. 3 In tune

f

-

pci

+10 ce:.ts +10 cents

p

In tune_

iii
_

________

4 Example 4 In tune +8 cents +Stscen
_

f
+8 cents In tune

1

tr-

L-
---- 8

Example 5 +6 cents

0

t.

+6 cents

4

+6 cents +6 cents

In tune



. .

Ex- 1,:e 6 1. tvt:o

I

-

+4 ret,ts

+4 cent:, In tune

u

TAPE 28: Minor thirds fir,t, in equsl te%Teren-,eLit

_-_-__ _

CL:

2
Example 1 In tune -25 cents

1

-25 cents

11

-25 cents In tune

I-
r 11--

Exaule 2 In tune

L.
-16 cents -16 cents

Example 3 In tune -10 cents -10 cents

Ia_

-10 cents In tune
--tI,

0
----r

L.

5

;



8 cents

Exc:;;Ie 5 In tu,:e

8 c t s

e ec?

In tun e

0

8 cents

C

6 ceuts 6 c Ls

6 c ts In tune
_ .

p

- A-
1 .I I' 0

Exrtr3. el,. 6A tune 4 cents 4 cents

--Z...17=p P...,
4 cents In tune

-1 II.7.---.....---...--,. - ........ ---- -. --
-

r e

u......--- .....__...

6

___. B.-9.



1

4

VA*: 3..'.: The intcrvul of t. fifth with th fifth shp to the ront pitch

CI Fv-..yle 1 In t:.;%1 +25 cents +25 eebts
1

7:- 71 =.......... t._, .._71.1__ _ _ ___ . 1_. ___
fi.,.........

i_
C.C.

f.,,.........b r ............. 0

+25 cents In tuz.se

.. -

0
Example 2 In tune +16 cents +16 cents

_I

+16 cnts In tune

t JI ;^ - - _ -

0

Ex?-mple 3 In tune +10 cents +10 cents
1--

.. r Ft,

I.

+1 0 cents In tune
-r--- tiIi

T

r

t, Example 4 In tune
4

1"*-

0

+8 cents

+8 cents

In tune
1

Example 5 In tune

L-

+6. cents +6 cents

4:1 _LICIA

+6 cents

_

In tune

0



0 6 la tune *4 cents 44 cents

-

I 1) f

i4 cants In tune

10- 0
1-1....___-.

i

i

;

TAn 31s: The interval of a fifth with the fifth fist to the root pitch

Example 1 In tune 25 ceLs 25 cents

.
C5

.....,
.s..., .... %........0

25 cents In tune

Example 2 In tune 16 ce:As

14

16 cents

16 cents In tune

a 31_
°

0 Example 3 In tune 10 cents

7

ro 17-- ET-p,o
-10 cents In tune

, ,

8

B-11 -

10 cents

-0

I.



1,

D
Exr.:-.::Ie 4 In tune -5 cents -8 cent.4

.7.-P---. .17:7_-..7..--- I _. I 7.-..,=.7 I -1 7.. 7=7 7.7--_:::_.. :I
-('' -I- 1--- -1-7 C' I 17: C ., -7.- V ---:=7: 171ri.-___tr: .--------

I -t5 p ,...,c) f ----'
-8 c en ts In tune

" 1

**.ss-'.

9 Ext.:T1 e 5 In tune -6 cents -6 cents_ .__,________________
2,-A-:----_,77-_--=-.--:._

t

I)

-6 cents In tune

P.....--
a0

I

1

Examide 6 In tune -4 cents

r
-4 cents In tune

r
sr

p

-4 cents

0 1r0

No.O (IO STAVE'S) 9 Litho'd an U.S.A



:.: Major tri 7,(1.r. i n et,..1 terve :-1-..r,ent vith th.- :-.-.n j or thi rds flrt, Fzr t II

il I:xi:L.14e 1 In tune -25 e.. :it: -25 ccr.:::, Ir. tu!:e
!.7.i7.7.--.7- 7 .1 . ^..7: : .71" Y.:1--7-.1:: _ i . .. . ___ _. .- - - . '. :_ii:/...___ ___,;;,1-,..-..i ...,- : .... ir ...,. t)._'-..1. .; ,:. . _ .,:;.(1.f.- ,. . -._. . r _l__,.. _ .......__.:_ , ,.............._:._ . c.: .

4.) " C.) C..

DExe. pl e 2 In tun- In tune-;--------1-1 --c ----.4.....: ):::._. : 'c...3717=7-7.-__71:_,:.--__-;.---:177==.7.17.L.-=_-,-.-.1!
0.;:...,.....____ ::../..,-.1-1...... ._;:j: 4...._ ...::_17.-if :,-._. k._.,... __ .._114,1.---1 -----.- re: c 4

1 C.1 0 0 Cr% " 0 0 0%....._..---- ..........._.----- 1.- - 0-_-__-

-1.6 c en Ls -16 cents

::xampl e 3 In tu,le -10 cents
C4-.--;-."_:7. r-

't .F 7:1 'I:- 1 7I...... __ r
ft II a4:'-;`.7.73.1...... _ r -r::4..."(
---:.'.:i...-2.7 1.7.:::.:.:(2____.1:9 -..::: ....._.4.-..a . _.......:.: CI ...... la f t .........-...-

1 0 r 0 ..".0 i
........._............../.

0

10 cents
77-.7.7"7-1

7_
_ .

In tune

_1.7:11" I.

0 .

' 1 5OEXV.!7.111e 4: In tune
t, s, 1

In tune

1 ....._;\_ ,r.... ,.:17__.../..-.....7.:::1_-.:.". ,-__-:-....._-_:-..-____::::::::.....T.E...ri-.1c.:::=4:.:111
-"..: -7- ------ -1--- -,.- ---ft-- "-:----w-;-...-------7, :_-_-::C.7=1.-- ---,IC-

4-1:-.- i s- -: -i-_-,- :1714U,--.1 71,- - - --- -. :- 0 ...---zi"--?:.,- ---\- -11-,---.7:::*6:_i .! (:- --A...-.I -0- - 1; 0 -----i---c).--_v_, ___o___.t.. 0. .ci- 1.
_...? v

........................

0 Exampl e 5 In tune -6 cents -6 cents In tune
______ _.,______ =.7.:_1:17._- --.... -_, .,:t .!1----A--_ :_-,-.=7::::::::,(1----c--1

---------_. Tr- i;:-H-7.-__ -(1,---_-%:. 1-___77.:_...,...T 1 -.:1. c:.;--' -C-_-'11
. Ch ....., *.............. -*-...".........................

xawp1 a 6 In tune -4 cents -4 cents In tune

1ic.21....4......_,........_.5....1_._ ,....t_i ,...........,....t.,............0_F.-...,....1,4, ......1... -..._____;r4......,:......_,1:......_ ........1.. ,..... ........,_ .4 _12. .;.____:".1...1;

-457, ___.."1.- V -0-2.,_--':. _., 0 ' -0--......._......-- --.........---- N............---".

TAPE 1,3: Part II, Major triads in enual teIperament with the fifths flat

Example 1 In tune -25 cents -25 cents In tune

L_ i __r- -- :, =711.71-- .773;j4-....- =1
!

1
0 a i, 4.1 L. e .

Example 2 In tune -16 cents -16 :ents
t-r_4

; T -- - It- -1--;;J-#4'
cf7"-- -el-1: 0

In tune

-If rz_i_(17--ot,

exatnple 3 In tune -10 cents -10 cents In tune

, 1 "e;

10



D.ExT.;..1.1e 5 In tune -6 cents -6 cents In tune
_A......_ .__t.:-..y,%.:::. r_......_,, 1,..:F.;!.7.. _ .....1....1_717. r:- 4-7........F.;1: - -r:: ---p.- -7.7.1-5 -.-el 1:::::--4S-2.:1 ....-_:-.7;.7.---Tr.7...; ...7!--.."-r-7:7.: II!

-.:r.... _.' --'"7/... ----..-7 1.7? ..: --K- r--:--- -.0 Tr.1.-..---:.--i..7-7:11I 4--,----;,.- L I. 0 "
...C) .C.) 4 . C.,- C.) " V......_..--, .......____. ........... ..--..

D P.y.7;:iple 6 In tune -4 cent:: -4 cents In tune 0,
?

.. .......:__ .----.-. ..---A....----- U.- .-F--..4 -:-.--!- -- -
-

-,,....?-).....-.1. ( r.=--0 0 . cr 0^` -- - -47,...,1: -,....-..

11

."



4

l'Al.'S -1.%.: r.ajor tri94:: its C;LUe..1 te:4:::*.L.:';:t., 1...! tit the r.::.,jor thirds sharp; Peat I.

I) Fo.E.....ple 1 In tvne 25 cents 425 cents In tun4.?

7/z7,-! -:-.-..-..: --"t 1-1 : "... r-z. _'_. -,- .I.-i-..--:-.-_--,....-.,....-:7.L.7-..-.7(--,----7.7..-...--:.-.-s-..,-,..--.---:..1. ..._.) . L-:.:..N.-:.v..)....i.:. _....,..: ,....,:-..-.;:. (- 17... . .o. . ,:-. -. e '___ .. ,.. .; ...._ 0, .1---' . -:: '... ;.- 1.71: I ..-7 ... . j:
c? 1., cr.--- ` :.; - ..... c.: e) 4) C.,. -Z.1 ........... , .... .................., -

DExv..ple 2 In tu::e 416 cents 416 cer.ts In tune
-...---.17----- :=7.7:-,271:_-_-1,...,_ 71; ....7.:-...........11-.. r =I .7.7.7.:,--_-1-.2:7-77.- --,:::r...7:-...:._,-_-_!--..:-_:...7.2.7.7_:-.717_7.7:7:_-.:"..A-.1-11;;pi' i- --;:- ---- F: i .....---,3,..--- :. "" I '' .;" -i :. ..,*).--- .-: t ''. :."-.ir I ,...'is _CY.L.-....e. 71_21.7._-:'717.---;:l. ---7-r"---1- ,r.: .7-_-_-....e..:72--r.,:-.=...7.K.--7.r..- .---.2,!...:3:.) -1 c._.. -.:71. ..."-..;t: ..L. -__ ..:: O.__ L. _._:!.1 ti Il _, 0. c; .. 0- '.0 . i`,--;........,........,...- ...._......____ ....._,...---

pr.:xr.::.ple 3 In tene

i '- -tt 1

0Example 4 In tune

0

410 cents

. .1.

45 cents

410 ce In tunent::
1777:77=7.777.77E711:7_7.77=-771t

0

48 cents In tune
1

7f`7-:_

, : v

9Exemp1e 5 In tune 46 cents 46 cents In tune
.7.7.7.7.7_7_7.:=7:7-r-..T.7----7:--
C1,,r2,-;-=r+7:1,---,-.7--=;:sr--:-- ---;.--,..-.1"- 17 1..._ A__ 1.-... .-....::::1=1:::=1"=----:::=Tr --.---I
14. 6 ----c---c,a/---17:77.=N.-7:-.1._7.:Z--:;!',1()?,,i-:Z'';:-.7---e.--: - ---:=5,. 1 ..;-...:----11.: _ . 4 _ -..*:.' -7. r---?... 14

V "`..' -0-: --1---,, ---,,,C4----.---;!-"--- - --i. -...- -. ..1.6---- is. -c.:7--V_Ii
''.----_-----

4Examp1e 6 In tune 44 cents 44 cents In tune
r- r

--"--

TAPg_43: Major_triads in elual temzerament with the fifths. sharp,

nExarnple 1 In tune
I I

4--0-1, 0

Example 3 In tune 410 cents

a 0 0 0-0 o

12

4-1 0 cents

__I I

0 -1' --O.

In tune
_

er V 0,

6



11 Exnr.:p1c, 4 In tt:n.- 4S cents 4S cents In tune
7-1 ; ;. --r

"0- . r -r - e . g:

C"si

Exe.nrle 5 In tune +6 cents 46 cents In tune

I g 1 . --r -1 ',.--i e- ....-- * ----:;-- -II r:,-_,... ?..:---:-.r :----; --7...._--:1 :ei: I_____ r--.7-1..,...:1.:,t -:c..."
- .c7:,....-iz.z______..__r_-1.:. -----..--i- .-e----7---j:.7--- ---, ---1- -:-.1--.. -A--./..7.-=-17...-1--/..-.._-..--.k=,

1-- ...r:i . C f I N.1"C-- = -es r r 0 -1 - : I i 11 i %._ ---..!!i., :----0-'. Sr- 0 r - --- ,.. --
-..._.......-- .............._..--- _- ......,._...--

9 Evs -,p1 e 6 In. tune +4 cents
,-. i".= c'4.7.17-7=7,..747..::1;47.7.-_-rA.7./4

`,1.1f- --.2-:.-6_._.1:(4:S=1:------ait-'%
-1 --CI l' -C:'-"k. Ur%,.......,/

1.4 cents In tune
g

-7:-.7,:q.)1:2-"-.5 T.:.

__,.

g,

13

- .B-16..



TAPE PL:t I!, Minor tri%4!: in equal te!!per:,-vn1 vith the minor thirth: I.

p 1 c 1 In tt:.... -25 cents -25 cents In tune

( "7 .72'.',--. - -.". .."-- : ---- v. ;* .,:* -"-_.-7.- .t. -1 ..-;77-_:. ,. -.:--.-7;-: ' .Z :%'...:1 i";:_"--I*7 s.::::, % :77.--...-*.I..
(.1.i. . . 4. - I I .e : I ....." b ' ;. I : .; ...7 r',.... 7._ 2.: .i , .:..-....:. --,-..: s ... _..71-P.:?.. .... e".:;.. -t---.:i
../. -,:.... I ..,-,.......,_ ..\.._1 _c7, ;,. _.! . j, .N..., I._r; _ . 1 ti. _.. ,. _.1.....re. _ . __ i__/.:___-\.. .;%I......_,----' :....::::,..._...

j).Exe.r.ple 2 In tune -16 ce.tts -16 cents

-..71.7.11F.:.--.7-71_-_F-:-1-7-:=_. --,;:7125, ',..:..- i 4.-;,_L.---!-;::: 7:',::-.1.----;;:- :I-77.-;;.!:,.:: 7, '-1.1.:- - -,-(1

-f.::-.-..-,..-.::.-.-_-21-'..:1: :.2: :-C.E.!1:11%. 1'2:4? '-i .,"'- (-i:IF:'.iCi.-.72."."...!:..:7 _IL fr::L:C:-:-1-..
4-7........_-_-.-'71% -......-

In, tune
f t

; 77" s
1

0Exar.:,le 3 In tune
7.:/..7..--'7"----r-r--!---...---

-10 cents -10 ct i s
--:-:::**-1.77.- ; "--------r------ - . L -11

fy,:_...,-.-:7_7.1.1 r,::_.:-(,-,----
.:. -1r-Z.

In tune

42;:::- Xi ' 4.----1-:: kr2-7. (..7. 71-' ni : --I: Z..i...!= '..---1--- -- - -- - !" ..r. -8.7 ,

1

----.3. k! ----....:`,% ': IL.C.2 i -C-I--- I y... !......7 r ' ! 1- ;.^. ."' ''-.. ' r ..::::: .' ..----1"-IL -,

;;Z:=7:1,.'".-! - -.---23. . 47.'"*".'l "..--I 'Ci.-- -(.17 : --ro 'P--i--=71-:-.11.

Exampl e 4 In tune -3 cents -8 cents In tune
1-77-7-71-71-!7-------717.7*-- 7. 11.-r r :f _

I

-;. ; - -t20 ->i
:I I Cr

r t__ v - ; .2.: - b-....a

E::ample 5 In tune -.6
1

cents -6 cents In tune

...1- itl- 7.-1-- -.:ri i ' 'ft: .r. if .----P-7-..t.j.--- 7--- 9 C ; .. - I. . :-.7-a. ..-17-"" . .:..". : .) ....-;:-.-t Z1 --I -. - - .. 7.. 0- 1-.:.4...:-....r.:"=...7. 4[
4.7- _:"...-C>"...-. ' i c. _. '.-- 1.:C-.! i .0 :____N...i.".C,__...! _I .u...._ _.A.. .. .G_. ___ ... _. I. c./.2... __A.._. i

...-......_____.--

r.:xampl e 6 In tune -4 cents -4 cents In tune

r.--
'4-77 " t

TAPE 5B: Part II Minor triads in equal temperarent with the fifths fiat.

----- --

Example 1 In tune -25 cents -21 cents In tune
r 1

1:$7'

t - /--12

Example 2 In tune

Example 3 In tune

-16 cents

"i -
71%7:7:- r-
_

cents

14

e..

B-17

-16 cents

;;":'-iTLE

-10 cents

ri1C":"E

In tune

In tune

7-0:1-717°:
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Pl....1. 1:ine; trint15- in e-:.1.:a; ten.p n t ith the nor thirds s,,
%Tie 1 In tvne +25 cint:: -;25 cents In tune

(7- _ I - . I 1

h Ex:1;11)1e 2 In tune
-I- I--

1

t

416 cents
17;7.,

416 con ts In tune

-7.23

Exa +1r;p1 e 3 In ftni:e. 0 cents +10 cents In tune
0
--1.7=7..-..4747- - -77;--.:: -- --- i ..?:- ,.., :-.... -L. i. _.,7,__ t- . _ r ..._ ._,..,, ci,.....-..,. ,..(F:7!,---,,i7 t 'I:I'''. I r Y '1".... 7.i.2:C, . :I- I /". r . -.1 - _, --LI): 6 1 ,)-, 1.,-..- -- --"" I ;;;; .., 21i::-. ;----.0----"-1-1* -:...,:;" .e..._-.- : .0 .- i r../._ _.....,......____- ..-__ ...,i

Exn4t: 4 In tu;:e +3 cents

Example 5 In t,.:ne

1

1

;

1 De,xample 6 In tune

+3 cents In tune

: -- act:71:h

46 centsrr
44 cents

;7-z:

-17 L...

70 %.

_. .z.4

46 cents In tune

. "*"

1"

I.

I.

::, :-_- ; - - ?"'. r-----,. 1 , --;...!= t ...2.-..2-?:;" r:".....- :D.:.
- !

I --.----...----"
_

TAPE 513: Pe.rt X, inor triads in equal temnerament with the fifths sharp

1 Example 1 In tune 425 cents 425 cents

_
r

;

In tune

r 1 11
(". 1

t

6

----r

Example 2 In tune 416 cents In tune

_1_

Example 3 In tune 410 centsI- .

-L
4

16

19.

410 cents In tune

r



t.

4.

tr'

45 cenEx,i ts,3e
: 1.

:

43 cent:: In -stun!:

777 r
_ 15,0_ .

.17

...0 .F,:,.z..--.-qli: 5 In tv:Ic 46 4-6 cents In tune
.....;-; .----- -. --- ; 4--- -_-,. - , --- - - , 17: i .--.-_-:- 1 :7-_:" -:,.1

i'l -e" ,- 6- .-- : - :: 1 .- --i /''-'-'' ';-- --' -' ' = ;--,- "- ; 4- k ; - =r- 171.-s;::_77-VIn
".fi/:. -.0 : -...i7; 7 1:-_C -_1:-..-:-.. --I-- ..1- (;-.- (f-- 1- e:. v'----i-,.-;;--- C--:(---,----:-.:(10 - I .4..,.. e. _.!

I .G.,....

1

.... -- ...... ----- ......___.....-- ...... --Z.......... ...--

F.::t..:...1,1c 6 In tu:te 44 cer.ts 44 cent:: In tune
_

'-.-. ---T--- --r -T-r-.1"----4V- -..: ---- r 1 ........ :-.., . ., 'r .. , I .......:, : -\, ....L.: _ ........1 ._.-:.%. - t:......... -..". -___ ,,. er:.: j 7.-- 4: ....
71-"-. -.. "' yr) tj r::( i..::::7_c::. r..- .----t2 c./.: I -or-- -.---1- _ _...p_o_ '2- ',/---1- ---.18

.:...:7:..47:? ....;...- 1. P.:. ;_:......... . 1 :71'.--f:...._ _ ..-. [...0.::__..,:._...i"--C%',.._._ 1 -P27.......__ 0_- _. .... sl
........._:::..........---- ....___..----

17



;

L.' : che:-; in uqun,1 ter.: t vith the sce::::::
1

0 In
`f -..--,..7::. : -...; .

r`-

425 cvnt:: In tune_

Example 2
cents 416 cents

Exazpl e 3
In tune

_ ____
.

ExElmple 4
In tune

In tune

-------u---

410 cents

---.-.._-

*10 cents In tune

1 I
"

"

*8 cents 48 cents In tune

- -

Example 5
In tune *6 cents

1-

*6 c ints In tune

4/ 1101

I7--__--

18

B-21.

.



Ey.!:nle 6
in tune +4 ciI.* +4 cents In tune

.. _.... -.: . .--,.. :-: Ir. ..-' lc .. ,;--7.... . '1 . . ... _ _ _

1 -;.--..--
:

-, .;...:-..- ....-.. -
It i:

11

1 :-::--rT .- _
:

, .

e7. 1 A

TAPE 6; Domine.nt seventh chord in equcl temperar..ent with th-1 sevenths flat

Exar.ple 1
In tufte -25 cents- .-- --- -- M. -

Example 2
In tune -16 cents

Example 3
In tune

-25 cents In tune

-16 cents In tuneL-------
_

-10 cents

'Tr 11

-10 cents In tune

t I r --,

..-....-.. ..v.____-_ I .....,

6-- 0- -0
1.1.."1.

in.

_ -0 ---;
.., .1:15..

le

a

f'
C7

--J
..........___ .

C=
v- r, --1

RI 4.--.....- --b...1_=,
....11.----

Z"..) 4)

19
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PErt 1: I to V, cr..1:: in c .jcr in t::-..c:;,:7::eat with thc zeventh.:

cf th. do:iroAt

0 rx%mrle 1 7th i:6c. 7th -;16c. In

17r I 4, . ( I.

; i
I -- o - ,w' . --- - t

0 Exz.:::pic 2 In t.,::::: 7th 4 1 Oc . 7th +10c. In tu:te
t-- -----_i--- 7';

_ _.-.71. I - -.1.-- --- - - ' -g:-.1[77_,.___-i ;2- .....t_ e._. ,....,.. .... ....c_. ... .. li .

-1-4, -_',-
`11...."'` ."/1 (/ .. ... .:

1- -.
o' Cr 1. _...".l

.

'1 I I .17 I ,t L__.$ A
_ -

example 3 In tune 7th +4c, 7th +4c, In tune
-------- 1

(i

.0' .: , I o

.1-
I

^--
A ri eP I t

1

Part II: I to V cadence in major in equal temperament with the sevenths
of the

7dominant chord flat.

Example 1 In tune 7th 16c. 7th 16c.

-.-r17-1---- ----r- 1--
E----1"."*==----4;7-- '--r irft

In tune

;77.-

21

;

-



p e 2 In

Z-4-7 :I-- .7;
:.

, t.
7 th -13c

I. I

-

/

7th -I0c.

t I ( 1-
jF:111. ___ _

!
7th -4c.Exr.: ple 3 In tuhe

1.. -..- 1 -7
/F1 '1.-- -r .- -:- r -rc, ( '.."- r7: 7..:- ,-; ..P .- :f. %-:
-1-e ii.:::: _ei ...lc ::_;:...: c:r7:-..k.:: ...r..: ", . i.i-- ,,-- - .,..

7th -4c. In tune

Ii i---- :,--,-:.- -i- F. I" --'' %-.";-!; --C --li- -- ,- ;.- .
r.: . r.2 . e..: r;;.. t.i.,-.:

se ... _...... .c..,..._ .1.... it

n.. .%,.. .r.':Oft,. .0% ........

tI.Z :71:r -..' : k_ s._ ._-.--,,.-- ---t- --:.-:- ..,_ ..... -:,: t.v -: -Is-- - --------(-- -1):--c-- -1------ v-

Fart III: I to V- cadence in major in equal temper=ent with the thirds

of the domincnt chorJ. flat.

^ - . _ ---- --- _ N -__ _ - - _ - _ _-

Ex ampl e 1 In tune

E am le 2 In tune

L3
M1 -8c . M -Sc . In tune

M -6c .

. c..,

In tuneM -6c .

--71:1-7A7.111-..........__F__,-,-.
--e,.7__;,---_-_c.........-4, --.0,../_".
41 ."..

._ 4-----,%. - -

-7:- --f- ---:-S,,T

=_,...-..I, ar.

f - ' . !;,....r."...'.7.1%.,7

,
-----r-- ..-.W...

_
a.1.1.-w" i.L.......c...

..-'' ,--1. 0

mt- -151^- t

-1- /7-11.7_1-7:
'1:-Z);

---1-

-1-'1,...-=----\--"1,,.-../...o'.'

-7 ..---:::-_--4....-:

.

"....
it

-f

:". --C
',:.:7
...

-- 4----52-7-------
_-.Z.r.-7*------1-----------1---F41--

....1

2Z
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Pa. t V: I -Lc V./ c.: n ti
cis th4:'

I In 7th --16c. 7th - 1 . In tune

c:

Exarq-le 3 In tune(-: rz.-..7- 77..-7.---.7i = 1:77 7.".-r:------
;-- "r" Y._ - ,-...=..- .::71 T. ..7-.:11 -7.7.6e -7.e,.-: .c._ %'-r. --. (,_

Th-......-___:. ce."......:7X7C.....4-.::___ .......

r__
..__. .__L

7th -4c. 7th -4c.
--I:1 7: :7.17

.1_

. .
..0 _C._

.....

-

on:

In tune

Part VI: I to V
7

cadence in minor in equal
dominant chord flat.

temperament with thirds of the

,0 Example 1 In tu:le H -8c

4:-.17-1=-..7 4----17---K- ----r---c--1------1--

,--../. ..-". .-0:
it;

..-7+-_-..r.r.-..1: .'...::. :N-70.-.1---t...--

24

3
-Sc . In tune
I

Vat:7777 / .:
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flEaPlc 1 In tuno

-___ c

5th -16c. 5th --1Cc.
I

Exec:plc 2 In tune 5th -10c. 5th -10c.
77.71= _ _

.

17' _t2.77.47.7.:=

Example 3 In tune 5th -4c.

In tune

. 77:

In tune

v:fri
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APPENDIX C

PRETEST/POSTTEST DESCRIPTION AND FORM



Tho pretrst/po7.ttft was coristructed by extracting itms DTA

TapQ:s 7A tmd 73 nc1. 1.icn tMpl to fnIm th,:: required sequenc,,-. This

o;S v-ns U tn insqrc nc.(:isTwy of th-.1 intune cf?denes end

thl opt-ef-ton cad-:.nes; snd to hal,-E, an exPet duplief:to of the study

roteri;-.1,

The tc.t ineorporntd tw,.:nty itimp represcnting errors on eoch

voice: that is; on th:1 mjor third; th4:: minnr third, th.] fifth; end

th minor sev,..;ntb. To nin,-(!iz,:t gacsc:ing; three cf=6,:tncos: rerc used that

had no error.

The errors on the. toot roro as fo1101;s:

Example 1 - Fifth ten cents flat in the tonic chord.

Exnmple 2 - In tune

Ex3-)10. 3 - Fifth ten cents sh=)rp in the tonic chord.

Example 4 M.$)jor third eight cents sharp in thr., tonic

chord,
Exple 5 . igajor third six cents flat in the tonic

chord.

Example 6 -Major third eight cents flat in the dominant

chord.

Exnmple 7 - In tuna.

Example 8 . Seventh ton cents sharp.

Ex-mple 9 . Seventh four cents flat,

Exmple 10 -Major third six cents flat in the dominant

chord.
Minor third eight cents flat in the tonic

chArd.
Example 12 - Fifth ten cents sharp in the tonic minor

chord.
Example 13 - In tune,
Exanple 14 - Minor third six cents sharp in the tonic

chord.

Exzymple 15 - Fifth ten cents flat in the tonic minor

chord.
Example 16 - Fifth four cents flat in the tonic minor

chord.
Example 17 - Mejor third ten cents flat in the dominant

chord.
Example 18 - Major third six cents flat in the dominant

chord.
Example 19 - Seventh ten cents sharp.

Example 20 - Seventh four cents flat.

Exmple 11 -

Three trial samples were heard end discussed before the classes

responded to thg twenty-item test. The trial samples familiarized the

C-1



student with 1.):.oure mnd thc ruspo.i.,a!s, cstabli.siv,d the necE,s-

sary aimospl.;i:re and set th ,. f.rw;16 of rind rszTy to listen and to

respond.

The t-Jst requiral the student (1) to idawntify the chord in

which an crrol' oeci,,rred; and (2) to id,:ntify it% voice in which th:,)

error occurred, The stodnt rispone.3 by plf.-Ang, in the appropriate

box; P plus (+) for an error th;it as shrn a minus (-) for en error

thnt WE'S flat; and an N if thc:Pe wf.:s no et-ror, Further, the student

was asked to lenN:e a blank if he cou)d not resnond to tl:x 61-32c.r or

lack of error. Each -tst exPmple vas hrd

Othpyr inforolation gathered on thF; pretfist/pocAtest answer

sheet was the dere;:; progr,r%ca in which the student was enrol:led,

hiq major arGe of Imsic study, his major in3trolent; and the number

of theory classes that h':1 completr-d.

The pretest/posttest wes advinistc,red to both groups at the

beginning and at the end of th.D experimental perio.i.

11f2.fore br:ginning ths experiment the preteWposttost uas ad-
ministered to a group of students at a junior college to determine

if: (1) the instructions Nere clear; (2) any additional information

was requird; (3) the answer foym wfts workable 0) enough time was
allowed bet,:.Teen the examples, and (5) fatigue would set in before

the twenty exmples were completed.,

The trial run indicated that the instructions vere clear,
the answer form was no' problem, end fatigue was not a problem.

However, there WPs sgret:c!ent th;A the two second interval betweon

ex.imples wes too short.

As a result of the trial run the tirr:e inte,rval betwen the

examples was inereased to four seconds. The pretest was run with
this interval between examples end it was found to be satisfactory.

C=2



THE 1NIPKOVEMEN.: 01 5;1lNi;ITIVI I Y TO .1'.ND THE AD.IUSTN:1-:NT OF

INTONATION IN 1 z::.,

Nan-,e Degree ?rogra:v.
Las: ULM.. B.A. B.A.)

Major Major Instru:r.cnt
(Mot,:c.

Check the theory courses which you have completed

Mu 100 Mu 12.5 Mu 12& Mu 225

Mu 226 Other

On this tape yuu will hcar fon,. types of cadences: 1) V7-I, 2) I-V7,
3) 1/7 -i, and 4) i-V7 . You are asked to identify the voice in which an
error in intonation is made, and the direction (sharp or flat) of that error.

On the answer sheet, mark the errors that are sharp with a plus (+), and
the errors that are flat with a minus () in the column referring to the
voice in which the error is heard. If there is no error in intonation leave
the spaces blank. Each example will be performed twice.

Three trial sarnples will be heard:

Sample 1

Sample 2

Sample 3

V7

M3 5th

I. or i

ith !'.311113 5th

1-
[

_

,
.

H

C-3



tz

. .

c-4

pt

_

2

3

4

5

6

7

8

9

I O

1 1

1 2

1 3

1 4

V7 I or i

M:t :,z! ita 0.,

1 5

1 6

1 7

1 8

1 9

2 0
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Unit tests mre anistered once a w.,k durint; the experi-

w:IntrA priod to stod.:tnt in thr., P-roup. Tho

stodenis to resi)J;nd tr. in thr. Ile.;terst--mo3 that

shrp on-It pluv (4.), th.f-t were fIst r:ark r (-): 1;Mn no

errov 45-:ard c1-1 N: and if a decision could not bi mrAde,

that 1D1. 111:7,

All of the un.lt tr;3t>; were extri,oted and msplicc:d freA th

materil thnt the exc:eront] prow-) liste'led to do7-_;ng the p:r.vv-i.ow.:

yea:. Ln ...7-f..:=5!le of the matrIriel being tested wLis plavd as

a sample befom ea.ch test was begnn.

The first unit test contained six exPI:ples end it tr:sted the

stu&-nt's ability to identUy -e.TDrs in the major third. Errors in-

cluded three sherp-intrwils ex-npleF;; and ti.:o f)at-ititrvals

and one example with no error.

Test two contained six exmples and it tested the student's

ability to indentifv errors the minor third. Errors included
_

three sharp-interval's examples and two flat-interveis exples and

one examole had no error.

The third unit test examined the student's ability to identify

errors in the fifth using six exmples. Three examples were sharp,

two uere flat, and one was in tune.

Since Test Four involv::Id the major triad: there were ten

examples with an error in major thirds and in the fifths. Two

examples, four and eight, were in tune. Two of the thirds were

sharpone by twenty-fiw cents and the other by six cents. The uwo

flat thirds were flat by sixteen cents and by eiEht cents. The fifths

were flat by sixteen cents and ten cents, end they- were sharp by ten

cents and twenty-five cents.

Test Five examined the minor triad, and it involved the same

errors as outlined in Test Four.

The seventh in the dominant seventh chord was tested in the

sixth week. Test Six contained six exPoples in the following sequence:

flat--sixteen cents, sharpsixteen cents, sharp--ten cents, in tune,

flat--ten cents, end sharpsix cents.

Test Seven involved the I-V7 cadence in major end in minor.

Errors are only on the second chord. Eight examples were presented

as follows:

D-1



In major:

seventh, sivirp--sixtn cents

sevmth, f1,2t--sixten c:..nt-3

in tunc
major third, flat--lght cents

In minor:

so:ye:nth; fltit--axteen cents

in tuno
major third; flat--eijit cents

seventh; sharp--sixtr.;en cent!,;

The cif:17th unit test involved the Vri coft-lc in major ond in

minor. As in the sevmth test; errors of intonation werc only on the

second chord. Ten exaples yore prostIntcd os follows:

In major:

major third, sharpsixtean cents

fifth; sh-irp--sixt,,,Km crInts

in tune
major third, flat--sixteen cents

fifth; flat--sixteen cents

in tune

In minor:

minor third; sharp--sixteen cents

fifth, flet--sjxteen cents

fifth, sharp--sixteen cents

minor third; flet--eight cents
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APPENDIX E

SPECIFICATIONS OF NE TAPE RECORDMS AND THE MICROPHONES



ThE! sp=c5f5 cflonF. for ti-m tmoex #350 rz,te th,.: freqw-ncy re-

sconnE- z,..t, 4- 2 doeiLels to r;%nLn 30 e.2.(:3cs per sc-f;orld to 15,000

(voles nr.r :onnd,. Ti:c siqn1-to-n(.7.5fe lqttr: 1-hon r,..1.::nrin at 15

17chc,r; r;-.r soc,:snd i3-: r.iin.ILI 60 dr.r:-'.baz,,, ,7-nd th.: f3uttr md w:s.1

distryv, i't .13`r, ::':-_-,5 fo- el3 prtier.1 pullycs thcr: fPctorF;

are nr:liu3b1c,

Spci i c.c for tho Te1e.f-0.70-e:n U-Ii? IrtcroDhono rni.os tho

frf...clnc.y rp.o!..(1 fi-o. 30.-T:-; to 20,003 op f. nncl the nr,1-linn8r

cilstor cs 1er:s thi, 0.5' ow_:' the entire rr:nrc to 110

The mle-oonho were 1' i1tcr:-.d Iwo frcqui:mier; be1oll 150 cycic::: for

the reordin of th.,.: Arillg: f:yrld for 80 oyel:2.ri for the r:c:ord-ing of

tho -a%o;.1Ands. Tirls pr.oc:c.... 1:Ps u.(id to mdritr,in A h:;.gh 3ev=i1 of

tp3 mcponse at:d to insurc rit;rE, eltL.rfty bot.Nen th,:: reccr0-1*d fre-

quenoios.

The studnts usd the Wo11onk #1500S uith P Wollr,yisef:k

h=:-(1sc:t to 1iz;ten to the tm:.':F. Sper%5 fic;3tions for the WollensWi

#1500S rate the frequency responcf: at 4. 3 decihrAs to mng, from

40 clDii to 15,000 cc.s .st 74: ip1;& The sIffi.L5a-to-noise r8t5.o is

ninl's L8 decibe1c; nnd the fluttcr and wow distuy+ance is 1e th,tm

0.25 rm.


